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**What was known?**

Neurosypilis may occur at any stage of syphilis infection, including an early phase of the diseae. When not treated or inaproperly treated neurosyphils may progress and cause neurological symptoms. Still the matter of debate, remains which syphilitic patients should undergo CSF examination. Recent study has shown that patients with syphilis and serum RPR =\> 1:32 are at higher risk of early neurosyphilis.

Syphilis is caused by a spirochete *Treponema pallidum* subsp. *pallidum*, which cannot be cultured *in vitro*. Diagnosis of syphilis is based on clinical presentation and both reactive serum non-treponemal (i.e., VDRL - Venereal Disease Research Laboratory, RPR - Rapid plasma reagin) and treponemal tests (i.e., FTA - Fluorescent treponemal antibody test, TPHA - Treponema pallidum hemagglutination assay). Invasion of the central nervous system (CNS) by *T. pallidum* appears early during the course of disease, and is defined by increased CSF WBC cerebrospinal fluid white blood cell (CSF WBC) count or elevated protein concentration and reactive VDRL in CSF.\[[@ref1]\] CNS invasion by *T. pallidum* in the course of early stages of syphilis is usually asymptomatic.\[[@ref2]\] Untreated or improperly treated asymptomatic neurosyphilis may develop to symptomatic phase, and manifest, for example as cognitive impairment, personality change, general paresis\[[@ref3]\] or epilepsy.\[[@ref4]\] The CNS involvement in the course of syphilis, regardless of stage of the disease requires different (i.e., intravenous) and longer treatment.\[[@ref5]\] CSF examination in immunocompetent patients with syphilis has recently been the subject of discussion. Recent study indicated that the titer of serum RPR ≥ 1:32, regardless of the stage of syphilis, in HIV-negative patients is associated with slightly more than 10-fold increased risk of reactive CSF VDRL-laboratory marker of neurosyphilis.\[[@ref6]\]

Materials and Methods {#sec1-2}
=====================

Clinical and laboratory data of 33 HIV-negative patients with secondary and early latent syphilis, with the serum VDRL titer ≥ 1:32, who underwent lumbar puncture and were treated in Department of Dermatology, Jagiellonian University School of Medicine in Cracow, were collected. In all patients syphilis was diagnosed at the basis of blood serology (VDRL, FTA, TPHA) and clinical manifestation. Prior to the study entry none of the patients was treated for syphilis. Everyone also denied receiving antibiotics in the 12 months period prior to admission to the hospital.

Results {#sec1-3}
=======

The median age in the analyzed group was 32 years, the youngest patient was 20 and the oldest 55. 5 patients (15%) were with no skin and mucosal lesions, or lymphadenopathy. 48% of patients (*n* = 16) presented spotted rash on the trunk, 30% (*n* = 10) maculopapular rash on the hands and feet. In 3 (9%) patients were observed alopecia and in one vitiligo. In 12 (36%) cases serum VDRL was 1:32, 16 (48%) 1:64, and in 5 (15%) 1:128.

All patients were without any clinical symptoms of CNS involvement. [Table 1](#T1){ref-type="table"} presents the results of cerebrospinal fluid examination in the analyzed group of subjects. 18% (*n* = 6) of patients met the criteria of confirmed neurosyphilis (reactive CSF-VDRL). Of these 6, 5 subjects had both reactive CSF VDRL test results and CSF WBC count ≥ 5 cells/uL, and 4 had reactive CSF VDRL test result, CSF WBC ≥ 5 cells/uL and CSF protein concentration ≥ 45 mg/dL. Only one patient with reactive VDRL test result had WBC count 4 cell/uL but protein concentration was 51 mg/dL. Furthermore, only one patient from the reactive CSF VDRL group had CSF protein concentration in normal range (35 mg/dL), but the CSF WBC count in this case was 51/uL. In 10 subjects (30%) there were biochemical abnormalities in CSF detected (WBC count ≥ 5/ul and/or elevated protein concentration ≥ 45 mg/dL), but CSF-VDRL test was not reactive. All subjects with reactive CSF VDRL test result had reactive CSF FTA as well. In the group of 27 patients with non-reactive CSF VDRL test 20 had reactive CSF FTA. Because all these patients were with no clinical symptoms of CNS disease, the diagnosis of presumptive neurosyphilis was not possible. All patients in whom we have detected any CSF abnormalities, were treated with a regimen recommended for neurosyphilis (i.e., intravenous crystalline penicillin).

###### 

Results of the CSF examination
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Discussion {#sec1-4}
==========

Data available from the literature indicate that CNS invasion by *T. pallidum* in the course of syphilis may occur in up to 100% of the patients. In about 80% of them *T. pallidum* is cleared from CNS by immune system and in 13,5-20% cases, asyptomatic neurosyphilis develops.\[[@ref7]\] It is estimated that in the whole group of patients with asymptomatic neurosyphilis approximately 35% develop symptomatic disease (symptomatic neurosyphilis). The study of preantibiotic era showed that in these patients the risk of developing symptomatic neurosyphilis is the higher, the more abnormalities are found in the examination of CSF.\[[@ref8]\]

There is no gold standard test to diagnose neurosyphilis. The centers for disease control and prevention (CDC) has established the two categories: "Confirmed" neurosyphilis and "presumptive" neurosyphilis. The former is defined as any stage of syphilis and a reactive CSF VDRL. Presumptive neurosyphilis is defined as any stage of syphilis,\[[@ref2]\] a nonreactive CSF VDRL, CSF pleocytosis or elevated protein, and clinical signs or symptoms consistent with syphilis without an alternate diagnosis to account for these.\[[@ref9]\] A reactive CSF-VDRL is considered diagnostic for neurosyphilis, but this test may be negative in as many as 70% of individuals with neurosyphilis, and the diagnosis in such cases may be based solely on the CSF WBC count.\[[@ref10]\] The CSF WBC count in syphilis is lymphocyte-predominant. A cutoff of greater than or equal to 5 cells/uL has been the standard in HIV-negative subjects.\[[@ref7]\] Several studies have evaluated the performance measures of detecting intrathecal production of *T. pallidum* specific IgG in the diagnosis of neurosyphilis, but data have been inconsistent, so this method is not used in the routine diagnostics.\[[@ref11][@ref12][@ref13]\]

First-line therapy of the asymptomatic and symptomatic neurosyphilis is intravenous crystalline penicillin. Until now the efficacy of alternative methods of therapy (oral antibiotics, intramuscular penicillin) in treatment of neurosyphilis has not been sufficient proven in randomized trials. However, *in vitro* studies revealed that these antimicrobials do not reach treponemocidal level in CSF.\[[@ref14]\]

According to data from the preantibiotic era routine examining of CSF in each patient with syphilis is unnecessary, and nowadays, mostly for economic reasons, impossible. Still, there is a need for selecting a group of patients with syphilis who are saddled with an increased risk of abnormalities in CSF examination (i.e., elevated CSF WBC count, elevated protein concentration or reactive serologic test results).

Recent studies of Marra *et al*.,\[[@ref6]\] showed that, serum RPR ≥ 1:32, in HIV-uninfected patients with syphilis, regardless the stage of disease, may 10-fold increase the risk of neurosyphilis. Marra *et al*., defined the neurosyphilis as a reactive CSF VDRL or WBC count \> 20 cells/uL. In the current study, we presented the abnormalities in the CSF examination in patients with secondary and early latent syphilis with serum VDRL ≥ 1:32. According to the CDC, 18% subjects in our group met the criteria for asymptomatic neurosyphilis. Using less stringent criteria proposed by Marra *et al*., (reactive CSF VDRL or CSF WBC count \> 20 cells/uL), the percentage was 21% (data not shown). We have also observed a quite large percentage of patients with positive CSF treponemal tests. However, most experts consider that the treponemal tests may serve to exclude the diagnosis of neurosyphilis, but are not suitable for its confirmation.\[[@ref15]\]

In 18 patients (54%) there were found any abnormalities in the CSF examination (reactive VDRL, CSF WBC count ≥ 5/uL or protein concentration ≥ 45 mg/dL). So far, the clinical relevance of these observations remains unclear. Due to discrepancies in definition of the neurosyphilis, all patients diagnosed with any abnormalites in the CSF examination were treated as neurosyphilis.

As mentioned above, the penetration of *T. pallidum* to the nervous system at a very early stage of infection (primary syphilis) is common and probably not associated with clinical consequences. It seems that the immune response in the secondary syphilis is the most important factor responsible for development of asymptomatic or/and symptomatic neurosyphilis. But further studies on biomarkers of CNS involvement in the course of syphilis are needed, in order to identify groups of patients in whom the risk of neurosyphilis is high, and thus, who should undergo further tests (i.e., CSF examination). There is also a need for studies on therapeutic strategies in patients with syphilis and only biochemical abnormalities in CSF.

**What is new?**

Almost one fifth of patients with early syphilis and serum VDRL =\> 1:32 fulfilled the diagnostic criteria for neurosyphilis. Almost one half had some CSF abnormalities. Unfortunately, clinical relevance of these observations remains unclear. Furhter studies on biomarkers of neurosyphilis are needed.
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